the inclusion criteria were included in this retrospective study. Survival data were obtained from the medical records as well as from patients and/or relatives. Patients with recto-sigmoid cancer, stage IV colon cancer, mortality within the postoperative first month or mortality not related to colon cancer, and patients who themselves or relatives could not be reached to obtain data on survival at the time of the study (2013) were excluded (n=126) from the study.
The study was conducted in full accordance with local Good Clinical Practice (GCP) guidelines and current legislation. While the present study was exempt from the requirement of informed consent in relation to its retrospective design, the permission was obtained from Medeniyet University School of Medicine Ethics Committee for the use of patient data for publication purposes (Date of approval: 08/07/2013, Reference number: 2013/0012).
Study parameters
Data on patient demographics, family history of malignancy, tumor characteristics [localization, histological type, tumor node metastasis (TNM) stage, histological grade, perineural and perivascular invasion], symptoms at admission (the first symptom appearing, the most predominant symptoms and symptoms experienced at least once up to diagnosis), symptom duration (days from symptom occurrence to the diagnosis), and survival were obtained from the medical records, while the data on the latest status of the patients in terms of survival were obtained via contacting the patients themselves or their close relatives. Symptoms prior to diagnosis were evaluated with respect to tumor localization, TNM stage, and histological grade.
Because the last patient included in the study had a followup of 3 years, the patients were classified into two groups as survived ≤ and >3 years after the operation and were included in univariate and multivariate logistic regression analyses to determine the impact of pre-operative symptoms on postoperative 3-year mortality. The association of gender, age, and family history of malignancy with survival was also evaluated.
Statistical analysis
Statistical analysis was made using IBM SPSS Statistics (IBM Corp. Released 2012, IBM SPSS Statistics for Windows, Version 21.0.; Armonk, NY, USA). In addition to descriptive statistics, the Chi-square test for the comparison of categorical data, and univariate and mutually adjusted logistic regression models for elucidating the impact of clinical symptoms on 3-year mortality after surgical treatment were used. Data were expressed as the mean (SD), minimum-maximum, percent (%), and 95% confidence interval (CI) where appropriate. p<0.05 was considered statistically significant.
RESULTS

Patient demographics and baseline clinical characteristics
Over a period of 8 years, 132 patients met the inclusion criteria for the study. Overall, 56.0% of our patients were males, and the median age of all the patients was 63 years; 40.2% of patients were aged 60-69 years ( Table 1 ). The tumors were mostly located at the descending (38.6%) or ascending (34.1%) colon, and 69.7% of tumors were adenocarcinomas; the other baseline clinical characteristics related to the cancer are presented in Table 1 .
Symptoms preceding diagnosis
Constipation and abdominal pain were the two most common symptoms that appeared first (29.5% and 16.7%, respectively) and remained as the most predominant (25.0% and 20.0%, respectively) of the overall symptoms experienced up to diagnosis ( Table 2 ). While not commonly reported among the first symptoms to appear, melena and rectal bleeding become the predominant symptom experienced by 14.4% and 12.9% of patients, respectively ( Table 2) . A change in bowel habits (72.7%), loss of appetite (47.0%), and weight loss (46.2%) were the most common symptoms experienced at least once up to diagnosis ( Table 2 ). Half of the patients (49.2%) had received a diagnosis within 90 days of symptom onset ( Table 2) .
Symptoms with respect to tumor location, TNM stage, and histological grade
The frequency of admission symptoms, other than nausea, change in bowel habits, and loss of appetite were significantly different in the subgroups of patients according to tumor location (Table 3 ). In summary, the rate of abdominal pain (55.6%, p=0.001), rectal bleeding (55.6%, p=0.001), and weight loss (66.7%, p=0.003) were much higher among transverse colon tumors, while constipation (62.7%, p=0.001) was more frequent among patients with descending colon cancer; melena was noted more frequently in patients with ascending rather than transverse colon tumors (35.6% vs. 11.1%, p=0.001), while it was seen in none of the descending colon tumor patients ( Table 3) .
When Stage II vs. Stage III tumors were compared, diarrhea (0.0% vs. 100.0%, p=0.002), melena (0.5% vs. 95.0%, p=0.004), rectal bleeding (11.0% vs. 89.0%, p=0.002), change in bowel habits (21.0% vs. 79.0%, p=0.0001), and loss of appetite (19.0% vs. 81.0%, p=0.004) were the admission symptoms with significantly higher percentages among patients at a higher TNM stage, while the rate of vomiting (p=0.01), melena (p=0.02), change in bowel habits (p=0.01), weight loss (p=0.004), and loss of appetite (p=0.002) significantly increased with histological grade ( Table 3) .
Postoperative three-year survival
Postoperative survival time was less than 1 year in 26 (19.6) and 1-3 years in 25 (18.9) patients, with a 3-year survival rate of 61.4%. No significant difference in terms of mean (SD) age [63.0 (11.0) vs. 62.0 (10.0) years, p=0.51] and family history of malignancy [11 patients (50.0%) for each, p=0.23] was noted between patients who had died in less than 3 years or survived >3 years, postoperatively.
Symptoms with respect to three-year mortality
Upon univariate analysis, all admission symptoms other than constipation were significantly less frequent among the >3year survivors. Upon univariate logistic regression, abdominal pain (p=0.012), diarrhea (p=0.011), melena (p<0.001), rectal bleeding (p=0.005), weight loss (p<0.001), and loss of appetite (p<0.001) were found to be risk factors of death in 3 years. On the other hand, after adjusting by mutually adjusted multivariate logistic regression, only having melena and rectal bleeding on admission were confirmed to be independent predictors of 3-year mortality, which increased the likelihood of mortality in the postoperative 3 years by 13.6-fold (p=0.001) and 4.08-fold (p=0.011), respectively (Table 4 ).
DISCUSSION
Our findings in a cohort of patients with non-metastatic stage I-III colon cancer revealed that constipation and abdominal pain were the most common symptoms that appeared first, while a change in bowel habits was experienced by the majority of patients at least once up to diagnosis; while melena and rectal bleeding were the later symptoms that increased the likelihood of mortality in the postoperative 3 years by 13.6-fold (p=0.001) and 4.08-fold (p=0.011), respectively.
Our findings are consistent with the general profile of patients with colon cancer described in the first prospective long-term registry study (A Turkish Oncology Group trial) on the epidemiology of colorectal cancer in Turkey, which revealed male predominance (60.7%), a mean age of 59.63 years, a median 3.0 months duration between the first symptoms and diagnosis, and the involvement of ascending colon, descending colon, and transverse colon in 9.7%, 8.1%, and 7.1% of patients with colon cancer (4).
While findings in our cohort were also similar to other cohorts of patients with colon cancer in the past studies in terms of Original Article demographics and tumor location, the symptom profile seems to differ with respect to quality as well as frequency, with a lesser incidence of abdominal pain and rectal bleeding among symptoms noted until diagnosis or that had occurred first, respectively (1, 6, 7, 9) .
In terms of the admission symptoms, abdominal pain (one of the earliest symptoms) and rectal bleeding (a later symptom predicting mortality) were more common in transverse colon tumors, while melena, the most significant predictor of 3-year postoperative mortality, was the only admission symptom that was more common in patients with ascending colon tumors.
Hence our findings emphasize a close association of the quality of admission symptoms with progression of the disease and a potential role for fecal occult blood test screening in earlier detection of the disease prior to manifestation of overt rectal bleeding (6) in transverse colon tumors.
In our cohort, diarrhea, melena, rectal bleeding, a change in bowel habits, and loss of appetite were the more commonly encountered admission symptoms in higher TNM stages. Significant differences in the manifestation of symptoms with respect to TNM staging have also been reported in other studies, with an increased incidence of abdominal pain, weight loss, and a change in bowel habits shown in advanced TNM stages, which correlate with more aggressive tumor characteristics and an adverse clinical outcome (7, 8, (10) (11) (12) (13) .
Melena (more common in ascending colon tumors) and rectal bleeding (more common in transverse colon tumors) were the only admission symptoms in our cohort that were shown to increase the postoperative 3-year mortality risk, by 13.6-fold and 4.08-fold, respectively. This seems consistent with the higher prevalence of these symptoms at later TNM stages. Likewise, a worse prognosis in terms of overall survival in patients with right-sided than left-sided colon cancers was also reported in a recent meta-analysis (14) . Also, tumor location was shown to be an independent prognostic factor of 5-year recurrencefree survival and 5-year overall survival in Stage III colon cancer, with a gradual decrease in survival from cecum to sigmoid colon cancer (15) .
While, all admission symptoms other than constipation were significantly less frequent among the >3-year than <3-year survivors in the univariate analysis; only abdominal pain, diarrhea, melena, rectal bleeding, weight loss, and loss of appetite were associated with a higher risk for postoperative 3-year mortality in the univariate logistic regression in the present study. Moreover, after mutual adjustment in the multivariate logistic regression, only having melena and rectal bleeding on admission were confirmed to be independent predictors that increased the likelihood of postoperative 3-year mortality by 13.6-fold (p=0.001) and 4.08-fold (p=0.011), respectively.
Our findings indicate the association of admission symptoms with mortality from colon cancer. The difference in mortality from colorectal cancer with respect to the nature of the first clinical manifestations was also shown in a past study conducted with 349 patients with primary colorectal cancer, in which, unlike our findings, rectal bleeding was indicated to be the most common symptom that occurred first or up to diagnosis and was associated with lower mortality (6) . Given that patients with sigmoid-rectal cancers were not included in our study population, rectal bleeding was not among the first noted symptoms in our cohort.
Data from a cohort study using the Clinical Practice Research Database revealed that patients with colorectal cancer who presented without rather than with rectal bleeding, a relevant alarm symptom, had a higher mortality rate (HR=1.74, 95% CI=1.42 to 2.13, p<0.001) (16) . Analysis of the data on patients with colon cancer from the Icelandic Cancer Registry (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) in a population-based study revealed the increased likelihood of a lower tumor grade and lower frequency of vessel invasion among patients presenting with visible blood in stools on admission, while blood in stools was also shown to predict survival (HR=0.54) (8) .
Given the lower survival from diagnosis to death in patients with cancer without rather than with any record of relevant alarm symptoms in general (16), a higher alertness among physicians to the possibility of colorectal cancer in the case of rectal bleeding seems to be associated with the better survival in these patients (6, 17) .
Notably, for data from a past study on the correlation between symptoms at admission and the outcome among patients with colon cancer, a multivariate analysis controlling for age, stage, and the duration of complaints showed that melena was strongly associated with mortality (p=0.04, OR=7.4), while rectal bleeding was with survival (p=0.004, OR=0.25) (7) . However, and consistent with our findings and via multivariate analysis on the adjusted mortality, rectal bleeding was reported to be associated with mortality and no longer with survival (p=0.02, OR=2.5) (7) . Also, consistent with the symptom profile in our cohort, abdominal pain, a change in bowel habits, and weight loss were the most common symptoms, while rectal bleeding was the 4th most common symptom (7) .
Hence, our findings support the association of clinical presentation with outcome among patients with colon cancer, and the importance of certain admission symptoms, such as melena and rectal bleeding, in predicting the outcome among patients with colon cancer (7) .
Half of our patients had received a diagnosis within 90 days of symptom onset, while the 3-year survival rate was 61.4%. Similarly, past studies in patients with colon cancer revealed a mean of 1.8 months duration of complaints prior to diagnosis and an overall mortality of 39.4% within a median of 36 months to follow-up (7) as well as 90 days from symptom onset to diagnosis in nearly half of patients and an overall mortality of 59% within a median of 421 days of diagnosis (6) .
Neither constipation nor abdominal pain was among the significant predictors of mortality risk in our cohort, despite the fact that they were the two most common symptoms that appeared first and remained predominant up to diagnosis. This seems consistent with the published data on the lack of s relationship between the duration of symptoms and mortality in patients with colorectal cancer, even when corrected for possible confounders (6, 16, (18) (19) (20) (21) (22) .
Although the duration of symptoms was not associated with the outcome and no relationship has been suggested between diagnostic delay and colorectal cancer survival (22) , both rectal bleeding (significant predictor of mortality risk) and abdominal pain (one of the earliest symptoms) were more common in our patients with transverse colon tumors. Thus, our findings support the finding that the symptomatic phase in colon cancers might have sufficient duration to offer the possibility of earlier diagnosis, leading to mortality benefits (6) .
Certain limitations to this study should be considered. First, due to the small sample size and retrospective single-center design of the present hospital-based study, establishing a temporality between cause and effect as well as generalizing our findings to the overall patient population with colon cancer would be difficult. Second, due to the inadequacy of the available registration system, a number of patients or their relatives could not be reached to obtain data on survival and thus could not be included in the final analysis. This appears to be a definite, albeit inevitable, weakness of the study. Third, the accuracy of data on admission symptoms seems questionable given the possible neglect of symptom reporting either by the patients or physicians as well as the likelihood of the inability of some patients to specify the exact time of symptom onset prior to diagnosis. Nevertheless, despite these certain limitations, given the paucity of the information available in this area, our findings represent a valuable contribution to the literature.
In conclusion, the present analysis of a retrospective cohort of patients with non-metastatic stage I-III colon cancer over a period of 8 years revealed a difference in presenting symptom profiles with respect to the time of manifestation and predominance as well as in terms of TNM stage, histological grade, and tumor location. Given that melena and rectal bleeding increased the 3-year mortality risk by 13.6-fold and 4.08-fold, respectively, our findings indicate the association of admission symptoms with outcome among patients with colon cancer. Further large-scale, population-based studies are needed to provide conclusive evidence on this topic, which, although promising, is still scarce.
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